30-68)and meanduration of illness21.41years (s.d. 10.64, range 5.3â€"41.2) . The interval between the CT scan and this study ranged from two and a half to three years. The patients were examined for TD (by JLW & AW) on two occasionssixmonthsapart and on the secondoccasionthey were also examined for the presence of NSS. TD was assessed using the Abnormal InvoluntaryMovement Scale (AIMS; National Institute of Mental Health, 1976) and 10 NSS: mirror movements, speech, right/left confusion, finger-to-thumbopposition, fmger-to-thumbmirrormove ments, pronationâ€"supination, foot tapping (right/left), face-hand (sensory inattention), graphaesthesia and hopping (right/left), were derived from those used by Quitkin eta! (1976) , Torrey (1980) and Kolakowskaet a! (1985) .They were rated on a three-point scale (0 absent; 1 present; 2 marked), so that the total possible range was 0â€"20.
â€˜¿ Adventitious overflow' wasexcludedfrom the Quitkin et a! (1976) signs since it was indistinguishable from TD. At the time of the examinationfor NSSthe patients werealso assessed for psychopathology using the KrawieckaRating Scale (KRS; Krawiecka et a!, 1977) as modified by Johnstone et a! (1978) , which gives four positive symptoms (hallucinations, delusions, incoherence and emotional incongruity), two negative symptoms (poverty of speech and affective flattening) and three non-specific symptoms (depression, anxiety and psychomotor retardation), and cognitive function using the Withers & Hinton Test (1971 TD (Schcoler& Kanecriteria)was found to be present on (c) presenceor absence of prominent â€˜¿ neurodysfunction', i.e. two or more individual signs being rated two (marked). Thus all six patients with neurodysfunction had a NSS total score of four or more; of the nine without neuro dysfunction, five showed several NSS but none was present to a marked degree. The data were analysed using non parametric statistics (Mann-Whitney U and Spearman's correlation coefficients)unless otherwise stated.
Resufts
Two patients were virtually mute and could not be rated on the Withers& Hinton test and one of these would not co-operate with the examination of NSS. One patient had a missinghand, limitingthe number of NSSthat could be 
Discussion
There are a number of inevitable limitations to a study of this size which means our conclusion must be tentative. Our numbers are small and therefore, although we can be confident in the positive fmdings of our non-parametric statistical analysis (such as the correlations between NSS, TD and cognitive impair ment), a type II error may have reduced our chances of detecting other associations. There was also a delay between the CT scans of the 1985 study and the assessment of neurological status for the present study. There are very few serial CT scan studies in schizophrenia but what information is available suggests that our fmdings after up to a three-year interval are valid (Nasrallah eta!, 1986; Weinberger, 1988) . The information on neuroleptic drug exposure was collected from the patient's case notes and while this suffers from inaccuracies due to incomplete records and patient compliance, we assume that these apply equally to all patients with similar diagnoses and lengths and numbers of admissions, and that there has therefore been no systematic bias.
Our patients were chronically and severely ill and all had at least one NSS. If criteria similar to Kolakowska et al's (1985) had been applied (i.e. two signs â€˜¿ present' or one sign â€˜¿ marked') 13 of our 15 patients (86.7%) would have had some degree of neuro dysfunction. Using our more stringent criteria we found six (40%) of our patients had definite clinical signs of neurodysfunction. The reported prevalence of NSS varies widely, from 29% to 80% (Cadet eta!, 1986 ), but our findings are similar to those reported by Torrey (1980; 49%), Kolakowska et a!, (1985; 46Â°lo) and Woods & Short (1985; 58%) . The latter authors found a much lower incidence (19%) if signs putatively attributable to age, medication or cog nitive impairment were excluded.
We have confirmed a strong association with cognitive deficit in agreement with several previous reports (Mosher et a!, 1971; Quitkin et al, 1976; Kolakowska eta!, 1985; Liddle, 1987) . We have also found a high degree of correlation between NSS and TD, unlike Kolakowska et a! (1985) , but in agreement with Wegner et a! (1985) (Table 2) and patients with neuro dysfunction had significantly more positive and negative symptoms than those who did not (Table 3) , patients with persistent TD had significantly more negative but not positive symptoms than those who did not (Table 4) There was a trend for an association between NSS and neuroleptic medication (Table 2) . It is possible, however, that the association with duration of treatment could be because NSS were commoner and more marked in early-onset cases (Torrey, 1980; Woods et a!, 1986), and that the association with current medication was due to increased treatment in patients with more severe psychopathology (with which NSS were also correlated). Furthermore,there was no significant difference in the neuroleptic exposure between those patients with and those without neurodysfunction (Table 3) . Unfortunately, there were inadequate numbers in this study for a multivariate analysis which is required to control for the intercorrelations between these factors. Accordingly, in agreementwith Quitkin et a! (1985), we are unable to exclude some influence of medication in the appearance of these signs.
The significance of NSS in schizophrenia is unclear. Some of the motor disturbances involved have been attributed to bradykinesia. Although this was not formally quantified in the present study, none of the patients had any clinically significant extrapyramidal signs, nor did the retardation score on the KRS differ between the patients with neurodysfunction and those without. NSS have been reported to reflect fronto-parietal (Cox & Ludwig, 1979 ) and fronto-temporal (Taylor & Abrams, 1984) abnormalities. Liddle (1987) thought that three sep.. arateschizophrenicsyndromescould be distinguished by different symptom clusters and were associated with different patternsof cognitive deficit. He found that the two frontal lobe syndromes, the dis organisationsyndrome(inappropriateaffect, poverty of content of speech and thought disorder) and the psychomotor poverty syndrome (poverty of speech, decreased spontaneous movement and affective blunting) were associated with NSS, but that the temporal lobe syndrome -reality distortion (delusions and hallucinations) -was not. A high prevalence of â€˜¿ harder', localising signs has also been found in both schizophrenics (Woods eta!, 1986) and their relatives (Kinney et a!, 1986) . In spite of one report to the contrary (Cox & Ludwig, 1979) , however, they do not appear to be specific for schizophrenia (Walker, (Murray & Lewis, 1987; Cooper & King, 1987) origins, and the strong association with TD suggests that their presence might be of value in predicting vulnerability to TD.
